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Naiver-Stokes:
Continuity Condition:
Boundary condition:
• Blood was modeled as 
an incompressible, 
laminar, Newtonian 
fluid 
Conv-diff eqn.
Figure 1: 3D model of baseline case. 3 YZ slices of 
oxy concentration with a 3D shadow of arterial geometry. 
Scale= 2.56E-03 to 2.560E-03 [oxy]. 
Figure 4: Effect of ILT Diffusivity. The largest change in 
concentration was found (A-B). A gradual change in oxygen 
concentration toward the exterior of the ILT was observed(B-D).
Figure 5. Effect of Vasa Vasorum (VV). ILT is shown when the 
relative oxygen concentration on the arterial wall exterior 
boundary is (A) zero. (B-C) Two-fold increase in respective cases. 
(D) VV=0.00256 normal value. 
Figure 6. Effect of ILT thickness and bulge diameter Increasing ILT 
thickness significantly decreases the oxygen flux into the wall, while 
the bulge diameter does not have a big influence (A) ILT= 1.5 cm, 
bulge=7 cm (B) ILT=0.3cm Bulge=7cm (C) ILT=0.3cm Bulge=5 cm (D)
ILT= 1.4cm Bulge= 5cm. 
ILT Thickness(cm) Buldge Diameter(cm)
Mesh A 1.5 7
Mesh B 0.3 7
Mesh C 0.3 5
Mesh D 1.4 5
Materials defined 
in workbench for 
each domain ILT, 
Wall, Arterial Wall 
ANSYS FLUENT (CFX)
Varying Bulge Diameter and ILT Thickness
Changing ILT Diffusivity 
Figure 2: 2D model of baseline case. Oxygen concentration 
contours across all 3 domains lumen, ILT and  Wall. Color 
scale representative of red in oxygen-rich conditions, blue in 
hypoxic conditions with middle range values falling between 
this color spectrum. Scale= 2.56E-03 to 2.560E-03 [oxy]. 
Baseline Case 
Figure 3: Velocity Streamlines. The pattern of streamlines  
in the lumen indicates recirculation and distribution of flow 
within the bulge. Scale=0 to 1.2E-01
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Sensitivity Study
performed to project 
oxygen fluctuations 
dependent on the 
following variables:
Arterial Wall Hypoxia
Quantifying the extent the 
presence of the ILT reduces 
oxygen flux to the wall. 
Moreover, understanding  
parameters that can affect 
thrombus-mediated mass 
transport in AAA. 
Biomolecule tissue 
interaction 
• Coupling Fluid 
dynamic equations 
with advection-
diffusion-reaction 
equations 
• Oxygen transport 
through all 3 
domains lumen, ILT 
and arterial wall.
• Reaction term 
modeling smooth 
muscle cell 
consumption.
Background
The abdominal aortic aneurysm 
(AAA) is defined as the weakening 
of the arterial wall producing a 
blood-filled bulge in the body’s 
largest blood vessel. AAA is 
progressive, asymptomatic, and 
can eventually lead to rupture 
which is a catastrophic event 
leading to massive internal 
bleeding and possibly death. 
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(AAA) mostly affects men 
between the ages 65-85 and is 
very common with more than 3 
million cases in the United States 
per year. About 75% of AAA 
cases will be characterized by 
the development of an 
intraluminal thrombus (ILT) The 
ILT correlates with the 
progression of hypoxia in the 
arterial wall
Abdominal Aortic Aneurysm (AAA)
Intraluminal Thrombus(ILT)
Dilt  [m^2 s^-1] Dwall  [m^2 s^-1] VV effect  [kg m^−3] 
1.34E-08 1.08E-09 0.00256
1.34E-09 1.08E-09 0.00256
1.34E-10 1.08E-09 0.00256
1.34E-11 1.08E-09 0.00256
D ilt  [m^2 s^-1] D wall  [m^2 s^-1] VV Effect  [kg m^−3] 
1.34E-09 1.08E-09 0
1.34E-09 1.08E-09 0.00064
1.34E-09 1.08E-09 0.00128
1.34E-09 1.08E-09 0.00256
